Introduction
Studies in the past have shown that visual functions are affected in patients of primary open angle glaucoma (POAG). [1] [2] [3] Recently, some researchers have demonstrated macular thinning in the early phase of POAG.
[1, [4] [5] [6] [7] [8] This study aims to establish a relationship, if any between macular thickness and 2 visual functions (visual acuity and contrast sensitivity [CS] ).
Materials and Methods
A total of 50 consecutive patients of established [9] POAG between 40 years and 70 years of age attending the glaucoma clinic of a tertiary care eye center in North India were enrolled for this cross-sectional study after taking informed consent. Patients with signal strength <8/10 on OCT, any macular disease or high refractive errors [9] (>±6.00 diopters (D) spherical and >±3.00 Dcylindrical) were excluded.
The selected patients underwent a detailed ophthalmic examination including best corrected visual acuity (BCVA) on LogMAR chart and CS on Pelli Robson chart. For analyzing the macular thickness in relation to visual acuity, patients were divided into 3 groups on the basis of WHO working definition of vision for BCVA [10] and National Research Council Recommendations for CS (Visual Impairment: Determining Eligibility for Social Security Benefits, National Research Council 2002).
Macular thickness was measured by spectral-domain OCT (SD-OCT) (CirrusHD-OCT, CarlZeiss, Germany) macular cube 512 × 128 in 9 quadrants for each patient. [9] An average of the 9 readings was taken as the macular thickness for that patient. A mean of the macular thickness of all patients in each subgroup was calculated and taken up for statistical analysis. sensitivity of SD-OCT macular parameters is atleast comparable to TD-OCT and other SD OCT parameters. [12] This system allows a faster acquisition time than the conventional time domain OCT; thus allowing a larger number of images to be acquired resulting in scans of higher resolution and three dimensional analysis. [13] The Pelli-Robson chart represents an easily available method of measuring spatial CS that is compatible with clinical practice. Accordingly, we chose to use this modality for the study.
To the best of our knowledge, there have been no studies relating the visual acuity and CS with macular thickness. The data clearly depicts macular thickness in a direct and significant (F = 9.81, P = 0.0001) correlation with visual acuity. As the disease progression involves the ganglion cell complex, [6] it manifests as diminution of the visual acuity which when exaggerated, signals the involvement of the papillomacular bundle detected as macular thinning on OCT.
There are various studies [2, 3] correlating CS with visual fields, but none have talked about its relation with macular thickness. This study found a significant reduction (F = 17.00, P < 0.0001) in macular thickness with decreasing CS pointing to the involvement of the macula as a high possibility. This is an important finding because CS testing is highly dependent on the literacy level and cooperation of the patient. Therefore, macular thickness can be used as a tool to monitor the disease in patients uncooperative for CS testing.
The exclusion of patients with poor vision and media opacities was the main study limitation.
We can conclude that the visual acuity and CS are directly related to the macular thickness on OCT. Macular thickness on OCT could be an important tool to evaluate the stage and monitor progression of POAG, particularly, in patients where reliable assessment of visual acuity and CS is difficult. More studies would be required to extend these findings into regular clinical practice.
Statistical analysis
The groups were compared together by one factor analysis of variance and the significance of mean difference between the groups was carried out by Newman-Keuls test. P < 0.05 was considered as statistically significant. The comparison between the actual variation of the group averages and that expected from the above formula was expressed in terms of F. All analyzes were performed on STATISTICA (window version 6.0).
Results
Out of 100 eyes of cases, 93 eyes were considered for analysis as 7 eyes either had poor vision or signal strength <8/10 on OCT. The results are summarized in Tables 1 and 2 .
Discussion
Various studies have shown that the prevalence of POAG increases with age in all depicted ethnicities. [11] Hence in accordance with the previous data, cases were selected in the age group of 40-70 years as glaucoma is the disease of middle age; thus, the sample represented the affected population.
The recent advent of SD-OCT has renewed interest in the potential uses of macular imaging in glaucoma due to its ability to better segment and measure individual retinal layers. Multiple studies have been performed in the last few years to investigate the diagnostic ability, reproducibility, and limitations of these new SD-OCT macular parameters. Overall, SD-OCT has been shown to have higher reproducibility than Time Domain (TD)-OCT, and the majority of studies seem to concur that the diagnostic 
